Spicka J., Naglova Z., Gurtler M.: Eff ects of the investment support in the Czech meat processing industry. .
doi: 10.17221/367/2015-AGRICECON
The problem areas of the Czech economy include a low self-sufficiency in pork, i.e. 57.6%, and in poultry meat, i.e. 70.8% (MoA 2015) . Recent studies show that there have also been structural changes in slaughtering of cattle, chicken and pork processing during a period of increasing oversight of food safety. According to the results, labour and capital costs are rising and the share of the cost of meat has fallen in most industries (Ollinger 2011) . According to Horská and Oremus (2008) , the diversification of the portfolio of products and product innovation in line with the trends in nutrition, the market orientation on the Visegrad countries, as well as the development of marketing relationships are also important issues in the meat industry. According to Čechura and Šobrová (2008) , the agri-food chain is demand-driven. They explicitly concluded that the type of market structure implies that the agricultural support is in this case shared within the vertically related markets and thus it is less efficient. According to Troy and Kerry (2010) , the innovation and investment play an important role in the equipment in relation to respond to the consumer interests and their expectations. Meat industry should invest and implement innovation to be sustainable. Coad and Rao (2008) assume that no company can survive without at least some degree of innovation.
The recent studies have focused on the impact of the investment supports on the company performance. For example, Geroski and Machin (1992) revealed the positive impact of innovation on two performance parameters, i.e. profitability (ROS) and company growth (rate of growth in sales). Freel (2000) suggests other possibilities for measuring the business performance, such as the objective measures (growth in assets), subjective evaluation based on the attitude of the company according to performance index. He concludes that the innovator's assets and employment grows faster than the companies with a low innovation
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Jindrich SPICKA 1* , Zdenka NAGLOVA 1 , Martin GURTLER doi: 10.17221/367/2015-AGRICECON activity. The most common way to measure growth is by sales and employment growth (Delmar 1997) . Wren (2005) concludes that the investment grants in the UK are successful in creating new jobs and the expansion of businesses. The author challenges the ability of grants to attract foreign direct investments and their impact on productivity. Likewise, according to Harris (1991) , investment subsidies contribute to create more job opportunities and investments in the region, while Harris and Trainor (2005) argue that the investment aid reduces the possibility of the closure of manufacturing enterprises by 15-24%. Harrison et al. (2014) studied the influences of the process and product innovations introduced in companies to increase employment in manufacturing companies (France, Germany, Spain, UK). The trend of increasing productivity is the source of reducing the requirements for employees while the product innovation does not reduce the demands on staff. Actually, the induced demand growth of new products is the most powerful force for creating new jobs. Their results show that approximately 40% of the companies in the UK and 60% of the companies in Germany are innovative manufacturing firms. Reports on the effectiveness of investment grants also focus on the impacts of investment on different size groups of enterprises, especially small and medium-sized enterprises. The study on small and medium-sized enterprises reports that investment in the product innovation is the most popular expansion strategy, this finding can be applied to various industries (Hay and Kamshad 1994) . According to Storey (1994) , innovation is associated with a faster growth in small businesses. According to Heunks (1998) , innovations even encourage the growth of small businesses. Roper (1997) adds that innovations in small firms are important because it is a direct contribution to the competitiveness of the company, but also because of the potential of the small business sector acting as an initiator for broader technical changes. The author found that the output growth in innovative small businesses is faster than the output in non-innovative firms. In Germany, the production growth (output) was achieved through innovative strategies that dramatically increased productivity, but reduced the number of employees. The UK and Irish small firms applied a more balanced attitude to the employment growth and productivity associated with the innovative behaviour. When compared with the organization of the production innovation, it was indicated that German small businesses are less market-oriented and less risky and have a more formally organized approach than the British and Irish firms. Lefebvre et al. (1998) found a positive effect of investment activity on the company´s survival and sales in the sample of small businesses in Canada. Tether and Massini (1998) found a positive impact of investment on employment in the UK small firms.
Profit has been also the assessed as a key measure of the businesses performance. Nevertheless, the positive effects of investments on profit have not been proven by all authors. Geroski and Machin (1992) note there are relatively large and persistent differences in profit between innovators and non-innovators. The innovators achieve substantially higher profits. However, in the short term, investments in the small companies lead to growth and efficiency but not immediately to higher profits (Heunks 1998) . Low profits may be associated with the cost of investment (fixed costs). In addition, the success of the innovation may not be obvious in the increase of profits for several years after placing the product on the market. Wynarczyk and Thwaites (1997) concluded that the innovative enterprises have higher profits. The internal efficiency growth can lead to lower costs and a better performance which, at the same time, can increase the market price and willingness to pay (Freel 2000) . Alternatively, Moore (1995) did not indicate any relationship between innovation and profitability. However, small innovators also experience a slower growth of profit than the less innovative companies. According to Geroski and Machin (1992) , margins of innovative companies are significantly and consistently larger than that of less innovative firms. Margins may therefore be considered as the measures to improve the internal efficiency and value added.
Theoretical studies also recognize innovation as a factor of the companies' revenue growth (Aghion and Howitt 1992; Geroski 2005) . On the other hand, empirical studies have problems in identifying the strong relationship between innovation and the revenue growth. Cesaratto and Stirati (1996) in Italy found that innovations are not related to sales, employment and productivity. Some studies have found the impact of innovation on the sales growth. Scherer (1965) found the positive impact of innovation on business profits through the revenue growth in the USA. A special remark in this study is that innovations usually do not increase profit margins, but instead of this, they increase profits through the increased sales. Revenue growth is partly an important indicator of the innovation performance. On the other hand, Harris doi: 10.17221/367/2015-AGRICECON and Robinson (2004) found that the UK investment subsidies have an effect on productivity. Similarly, Bergström (2000) found a very small effect on the productivity of investment subsidies in Sweden. Panel data distinguish between the subsidized and unsubsidized enterprises in the manufacturing industry.
Because the effects of investments and investment subsidies on the company's performance are not always equivocal and the conclusions of the recent literature could not be generalized for the Czech Republic, it is highly important to make a case study that would evaluate the effects. The goal of the paper is to quantify and evaluate the effects of investment subsidies in the Czech meat processing industry in the period 2008-2013. The meat processing industry is the most important part of the Czech food industry and investment subsidies should improve its low competitiveness. The low competitiveness of the Czech meat processors results from the long term deep negative trade balance towards foreign producers and processors (Pohlova and Mezera 2014) . The evaluation involves the effects on profitability, labour productivity, and efficiency of production inputs. We also focus on the change of the capital structure.
The paper provides an overview of the impact assessment methods with references on the recently published articles, the general description of fixedeffect model, specification of the model applied in the meat processing industry, results and conclusions.
METHODS
The evaluation of effects of investment subsidies on economic indicators of supported companies has been processed through various approaches. The models differ in their analytic focus (sectoral conditions or the general economy), as well as the geographic level ranging from the regional to transnational application (Harvey 1990) .
A study by the European Commission (2014) dealt with the evaluation of the investment support from the Rural Development Programme. It presented various methods for the evaluation and assessed their suitability for measuring the efficiency, effectiveness and impact of investment support measures. To evaluate the causal link between these political interventions and their outcomes, it is necessary to use econometric methods. One of the methods applied for the evaluation of investment support in the Rural Development Programme (RDP) was the Input-Output Analysis based on the economic modelling (Psaltopoulos et al. 2004) .
One of the most popular methods has been the counter-factual analysis that compares the average treatment effects as a difference of economic indicators between the supported companies (participants) and not-supported companies -nonparticipants (Arkarhem et al. 2010; Bernini and Pellegrini 2011; Božík 2012; Ratinger et al. 2013) . The Propensity Score Matching (PSM) is based on the probability of the participation and non-participation obtained from the probit or logit regression. The evaluators can use several methods of matching pairs, such as the Mahalanobis distance (Božík 2012; Špička and Krause 2013) or the Kernel matching. Such an approach is appropriate when there are sufficient numbers of the supported and unsupported companies and the overlap in terms of their propensity to participate which should be matched through a specific statistical method of matching. However, the impact evaluation of the investment support through the counter-factual analysis is difficult when there is a relatively small number of companies and a big structural gap between the supported and unsupported groups, as in the case of the meat processing industry. Caliendo and Kopeinig (2008) Ratinger et al. (2013) . The third popular method of the counter-factual analysis is the nearest neighbour matching. The European Commission recommends to pair four non-participants with one participant in order to avoid bias. Psaltopoulos et al. (2004) dealt with modelling the impact of the CAP (Pillar I and II) on the European economies through the CGE-model. The CGE modelling is one of the possible quantitative instruments that can support the analysis of the potential impacts associated with changes in the agricultural and rural development policies. The CGE model was also used by Basco et al. (2006) or Gohin and Latruffe (2006) .
Not only quantitative methods, but also qualitative methods have been used for the impact assessment of development programmes. Chen (1990) applied the Programme-Theory-Based Evaluation (TBE) that relies on the quantitative information, financial inputs and outputs, and the qualitative estimates of doi: 10.17221/367/2015-AGRICECON the results and impacts. The European Commission (2012) used the MAPP for the evaluation of the RDP (Method for Impact Assessment of Programmes and Projects) which is based on discussions. The Strategic Environmental Assessment (SEA) is a structured process used for the environmental assessment, similar to the TBE. In the simple form, it is the qualitative theory based framework that can be extended to more advanced methods (Hanley et. al. 1999; Pearce 2005) . Overall, the qualitative impact analysis has been mostly used for the estimates of environmental measures and social impacts of the rural development policy (Midmore et al. 1993; High and Nemes 2007; Purvis et al. 2009 ).
Because there are quite different structural characteristics of non-participants in the Czech meat processing industry (most of the medium and large companies have been supported) and the number of companies with the available accounting data in the branch is relatively small, we cannot use the Propensity Score Matching method. Thus, we have chosen the alternative method for the impact analysis -a fixedeffect econometric modelling.
Assuming fixed effects over individuals, we can propose the following panel data regression model, also known as the fixed effects model, i.e.:
where i denotes the cross-section dimension and t the time-series dimension. Henceforward let i be a slower index. Therefore y it is an observation of a dependent variable for i-th unit in time t; α is a scalar common to all entities; is it-th row of NT × K matrix X, which contains the observed values of K regeressors; β is a K-dimensional parametric vector; and for u it we can write:
when μ i is an unobservable and timeindependent individual specific effect, or fixed effect, for i-th unit and v it is an iid disturbance term with mean zero and variance σ. Regarding the above stated regression, it is possible to estimate through a least squares dummy variables (LSDV) estimator, see for example Baltagi (2008) . Diagnostics of the fixed effect model include the Chow test for poolability (Chow 1960) , the Durbin-Watson statistics of autocorrelation, the Wald test for groupwise heteroskedasticity, the Wald test for common significance of time variables, (see for example Greene 2000) . In order to evaluate the time effect, we included the time dummy variables dt_1 -dt_6 which measure the effect of each year from the period 2008-2013 on the economic results of companies. In order to respect the limited length of the paper, the chapter "Results" describes the effect of the significant years (dt_n) only.
The fixed-effect model was enhanced by the robust GMM (Generalized Method of Moments) estimator (Arellano and Bond 1991) . Since the panel data have both a time-series and a cross-sectional dimension, one might expect that, in general, the robust estimation of the covariance matrix would require handling both heteroscedasticity and autocorrelation (the HAC approach). The fixed-effect model was processed by the software Gretl. The default robust estimator is that suggested by Arellano (2003) , which is the HAC, provided the panel is of the "large n, small T" variety (that is, many units are observed in relatively few periods). The Arellano estimator is:
where X is the matrix of regressors (with the group means subtracted, in the case of fixed effects) i û denotes the vector of residuals for unit i, and n is the number of cross-sectional units. Virtually, because of at least the autocorrelation or heteroskedasticity posed a problem for the statistical inference in each estimated regression (according to the results of above stated tests), the robust estimator of covariance matrix was chosen in all cases. The solution, which keeps the efficiency of the OLS-parameters unaffected, was not at the disposal, mainly due to the structure of the data.
The fixed-effects were estimated as a panel regression between the economic indicator (y) and investment subsidies (x). There were two fixed-effect models estimated -the model with binary regressors (0 = unsupported company, 1 = supported company) and the model with numeric regressors (the total amount of investment subsidy from the RDP and the national programme in the individual companies). So, the model with binary regressors estimates the average impact of the investment subsidy on the change of the selected economic indicator, while the model with the numeric regressors calculates the value change of the economic indicator per one thousand crowns of the investment subsidy. The following economic indicators were used as dependent variables. The economic indicators represent the key ratios of profitability, labour productivity, capital structure and efficiency.
In case of the Czech meat processing industry, the authors applied the model in the following form: (4) where: y it = one of the dependent variables (ROA, Labour Productivity, Credit Debt Ratio, or Effi ciency of production consumption); x 1it = the total amount of investment subsidy from the RDP (once expressed as an indicator variable, in the sense that the one goes for the company engaged in the RDP and zero otherwise; and also taken as a classical numeric variable for the second) x 2it = the total amount of investment subsidy from the national programme (once expressed as an indicator variable, in the sense the one for the company engaged in national programme and zero otherwise and also taken as a classical numeric variable for the second); Explanatory variables are both taken either as indicator or numeric but not as the mixture of these.
Data
The data on meat processors was selected from the database Bisnode Albertina. It contains the income statements and balance sheets of companies in all branches. The original dataset was processed to include meat processors with the complete financial statements in the period 2008-2013. The companies with a negative equity were also removed from the original dataset since there is a high probability for them to go bankrupt. Meat processors are defined as companies with the prevailing CZ-NACE 10.1 "Processing and preserving of meat and production of meat products". The final dataset of 130 companies was processed by the econometric analysis. It is a panel of data with the same number of companies in every year. The final sample covers small, medium and large companies. A special model for each size group of meat processors was created. The size of the company is an important typology because each company size has a different access to the capital, access to different support programmes or different flexibility of management.
The Table 1 provides information about the share of the sample in the total number of meat processors classified by size groups. Micro-, small and mediumsized enterprises (SMEs) are defined according to the EU recommendation 2003/361.
The sample is not representative in the group of the micro and small meat processors. So, the results can be generalized for the medium and large-sized companies only.
Besides the evaluation of the effects of investment subsidies on economic indicators by the company size, the impact analysis in the family and non-family companies was processed. The reason why we distinguish between the family and non-family business is the superior financial performance of family businesses compared to the non-family ones (Anderson and Reeb 2003; Dibrell and Craig 2006) , reduced levels of debt in the balance sheets (Kachaner et al. 2012 ) and a different system of values of family companies (values shared across family business stakeholders generate synergistic effects, Habbershon and 1 Value Added = (Sales of goods -Cost on goods sold) + (Sales of production -Cost of sales) 2 Sales = Sales of goods + Sales of production 3 Production consumption = Costs of material, energy and services (Massis et al. 2012) . We considered only the direct ownership between the individual or family members and meat processor without any intermediary company (one level back). All soleholder enterprises (individual entity) are labelled as family companies. Non-family companies are the meat processors directly owned by corporations (legal entities). Table 2 shows the number and size of the family and nonfamily companies in 2013. Data on investment support were gathered from the Ministry of Agriculture. Since the meat processors can apply for investment support in various programmes, we distinguish between the Rural Development Programme (RDP) and the national support programme. Investment subsidies from the RDP are co-financed by the European funds and the Czech Republic sources. In the period 2007-2013, the RDP provided investment subsidies for small and medium enterprises within two sub-measures: I.1.3.1 Adding value to agricultural and food products, and I.1.3.2 Cooperation for development of new products, processes and technologies (or innovations) in food industry. The national support programme No. 13 (Decree of the Ministry of Agriculture) supports large food processing enterprises. The RDP measure I.1.3 shall be granted for tangible and intangible investments concerning processing and/or marketing and/ or the development of new products, processes and technologies linked to products, covered by Annex I to the EC Treaty (except fishery products), and respecting the EC standards applicable to the investment concerned. The investments shall improve the overall performance of the small and medium enterprises and shall contribute to the increased competitiveness of the agri-food industry. The national support programme No. 13 is very similar to the RDP measure I.1.3, but it is eligible for larger companies.
For the analysis, we used the investment support data relating to meat processors in the period 2008-2013. The reference year of support was the year of the completion of the project. The year 2007 was not included since there were only project applications in the RDP and no projects were completed. The supports were principally similar in the both programmes.
Drawing investment subsidies from the RDP is the domain of small and medium enterprises. In the sample, 17 small enterprises, 15 medium-sized enterprises and only 7 large enterprises 4 were supported by the total amount of 400 million CZK in the period 2008-2013. The amount of national subsidies is lower (292 million CZK). Investment subsidies from the national funds of the Ministry of Agriculture were used mainly by large enterprises. The national subsidies were drawn by 11 large enterprises, 5 medium and by 2 small meat processors. If we calculated the total amount of investment subsidies per one supported company, the average support was less than 10 million CZK from the RDP and 16 million CZK from the national programme of the Ministry of Agriculture. The co-financing ratio in the national support programme of the Ministry of Agriculture was lower (25%) than in case of the RDP subsidies (up to 50% of the eligible investment expenditures) 5 . So, the national subsidies increase the Credit Debt Ratio as a consequence of the more intensive investment activity and higher capital demands of large enterprises and the need for more liabilities to finance investment projects. The project value within the national programme ranged between 1 and 60 million CZK, in the RDP it ranged between 0.1 and 30 million CZK per one project.
RESULTS
Before we start to describe the results of the fixedeffect model, it would be interesting to look at the Figure 1 presents the share of investment subsidies in the total assets in the supported companies. The finding is that 75% projects had less than 4% share of investment subsidies in the total assets. On the other hand, the project might be relatively large if we take into account that about 10% is the depreciation rate under the assumption of 10-year average economic life of the projects. This finding should justify the results when there are not so important effects of investment subsidies as we have expected (Mezera and Špička 2013) .
First part of results is devoted to the estimation of the fixed effect models with binary regressors. The results are captured in Tables 3-6 . At first, the fixed effects with binary regressors were estimated for the whole sample of meat processors (category "all") including subsidized and non-subsidized enterprises. The next part of the analysis focuses on the ownership structure (the group of family businesses "F" and the group of non-family "NF") and the size structure (the group of small businesses "S", the group of medium-sized businesses "M" and the group of large businesses "L"). The results also include the impact assessment of each year on the economic indicators (only statistically significant). From the formal point of view, the parentheses highlight standard errors, the square ones mark p-values. In the group "all", the impact of national subsidies on Credit Debt Ratio (α = 0.05) is statistically significant. It means that the national subsidies increased the Credit Debt Ratio by 3.96% on average (Table 5 ).
In case of the indicators ROA and Credit Debt Ratio (Tables 3 and 4) , the influence of the year 2012 is obvious. The year 2012 decreased the ROA by 4.87% on average and the Credit Debt Ratio increased by 2.35% on average. The ROA decreased due to the increase in the production consumption. Sales grew, but at a slower pace than the production consumption. Indebtedness probably increased due to the growing sales and the expectations of an improving situation in the sector after the crisis. The impact of the investment subsidies (the national programme and the RDP subsidies) on other economic indicators (ROA, labour productivity, efficiency of production consumption) was not statistically significant in the period 2008-2013. The following part of the results describes the impact analysis on the family and non-family meat processors. The national subsidies had a positive impact on the return on assets (ROA) in the familyowned enterprises (Table 3 ). The national subsidies increased the ROA by 4.32% on average and helped companies to use their assets more effectively. The national subsidies also affected the Credit Debt Ratio (Table 5 ) -the use of debt decreased on average by 8.91% (α = 0.05). Family businesses use more own capital than external capital to finance the investment projects. When they finance the investment projects through the investment subsidy, they simply replace some of the bank loans by the investment grant (dead weight effect). The influence of investment subsidies on other economic indicators were not evaluated as statistically significant.
The ROA of non-family companies (Table 3) was significantly influenced by subsidies from the RDP (α = 0.05). The ROA decreased by 3.09% on average. Even though the RDP policy has aimed at supporting the small and medium enterprises (which may have the nature of family businesses), the impact of the RDP subsidies is evident in the non-family companies. National subsidies from the Ministry of Agriculture increased the Credit Debt Ratio by 4.15% on average (at α =5%). No statistically significant impacts of investment subsidies on labour productivity and the efficiency of production consumption (Tables 4  and 6 ) have been proven.
From the company's size point of view, the national subsidies decreased the ROA indicator of small en- (small, mediumsized) . Although the support from the RDP was aimed primarily at the small and medium enterprises, there have been also supported large enterprises in the measure 1.1.3.2 "Cooperation for development of new products, processes and technologies (or innovations) in food industry". Another key finding is that the national subsidies had an obvious impact on the efficiency of production consumption, unlike in small and medium-sized companies. National subsidies reduced this indicator by 2.35 CZK on average. Moreover, the efficiency of production consumption was also affected by the years 2012 and 2013. There was a decrease of this indicator by 2.27 CZK (2012) and 1.74 CZK (2013) . In the group of large meat processors, the national subsidies significantly increased the Credit Debt Ratio by 5.32% on average. The Credit Debt Ratio was also influenced by the individual years 2012 (an increase by 5.71% on average) and 2013 (an increase by 4.96% on average). In the same years, it also affected the level of the efficiency of production consumption. Overall, the fixed-effect model with binary regressors shows higher impacts of investment subsidies on the economic indicators in the group of large companies where the RDP subsidies positively affected the labour productivity, and the national subsidies influenced the Credit Debt Ratio and efficiency of production consumption. In other groups of meat processors, there was the only one significant effect -an impact of national subsidies on the ROA indicator.
The RDP subsidies influenced the ROA just in the group of non-family companies (statistically significant and positive effect), as well as the labour productivity in the group of large enterprises (statistically significant and positive effect). National subsidies had a greater effect than the RDP subsidies. National subsidies had a significant effect on the ROA in the groups of family enterprises, small and medium enterprises. National subsidies had also an impact on the Credit Debt Ratio in the groups of all companies, family owned companies, non-family companies and large enterprises. The impact on the efficiency of the production consumption in the large companies is also obvious. Tables 7 and 8 show the results of the estimation of the fixed effect models based on numeric regressors. Numeric regressors represent the specific amounts of investment subsidies from the national programme and the RDP. The models assess the summary impact of both types of subsidies (the national and the RDP subsides together) and also an individual impact of each type of the subsidy. The model was estimated only in the sample of the supported companies. The sample was not divided into other specific groups. The results show that the investment subsidies affected the Credit Debt Ratio only. One thousand CZK of subsidies decreased the Credit Debt Ratio by 0.00017%. There was not any significant effect of investment subsidies on the other three indicators (ROA, labour productivity and efficiency of production inputs). When we distinguish the effect of the national and the RDP subsidies, the national subsidies had a significant effect on the Credit Debt Ratio. One thousand CZK of national subsidies increased the indicator by 0.0005%. The opposite impact had the national subsidies on the efficiency of production consumption -one thousand CZK of national subsidies decreased this indicator by 0.0002 thousands CZK. The RDP subsidies had also a significant impact on the Credit Debt Ratio. They increased this indicator by 0.0001% on average. Moreover, the ROA indicator was influenced by the market situation in 2009 and 2010, when this indicator increased by 3.37% in both years. In the case of the efficiency of production consumption, the year 2012 decreased the value of this indicator by 0.6 CZK and the year 2013 by 0.71 CZK.
CONCLUSIONS
The aim of the article was to quantify and evaluate the effects of investment subsidies in the Czech meat processing industry in the period 2008-2013 through the fixed-effect models with binary and numeric regressors. The method should be used as an alternative way of the impact evaluation when there is a lack of enterprises for the matching-based counterfactual analysis.
Investment subsidies from the RDP positively affected the labour productivity of large meat processors and the ROA in non-family companies. There was not any other significant effect of the RDP subsidies. However, subsidies from the RDP aim at the small and medium enterprises and family farms. So, the evaluation system of project applications should be improved in the new RDP 2014-2020. The policy should target on the support of more complex invest- National subsidies had a more significant effect on economic indicators. They increased the ROA in the family and medium-sized companies and the credit debt ratio of the non-family and large companies. Generally, investment subsidies affected the use of the bank loans as they have increased the Credit Debt Ratio. It was confirmed by both the binary and numeric regression models. The binary model also revealed the significant impact of the recent years 2012 and 2013 when the economic situation was recovering after the crisis period and the companies increased their investment activity. So, we identified the simultaneous effect of the increasing investment activity, a higher use of bank loans and investment subsidies in the last years of the "old" programming period 2007-2013. Overall, the positive impact of investment subsidies on profitability, efficiency and labour productivity in the whole sample of 130 companies was not identified. There are only partial effects in the subsamples. It seems that the Ministry of Agriculture did not use an appropriate system of the project evaluation to ensure that only projects with a high value added and the potential to significantly improve the competitiveness of meat processors in the Czech Republic were selected for financing.
